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mMW.2—ecr)T)V^^ij)V^—)Vm ; #;ytf'^;y/y 
1; 7 1-3-^1, xh^aiSJflXltaSK l~~6<F>T)Va 
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[00 66] a £!E?Lff3SffP4i: LTii. «i 

if, 4, 4' -t'X [N- -N-7x-^7i7] 
f y x-;l-T"ftfi£:fX& 2«I2Lh<93RT$y£-&»2 

5y (WHFP5 - 234681#&|R) . 4,4' ,4"-h 'JX(1- 

-yS-xh«3t^*-r§^#^TSWt^ (J. Lumi 
n., 72-74®. 985H. 1997^) . h U 7 x —)VT 3 y<?D 
0*#c£^j£&5f#ir7 > 5 y-fb-^t) (Chem.Comraun., 21 
75^. 1996^) . 2,2',7,7'-fN7^-(y7x-^7 
5 y ) -9, 9' -X tnh'7W U y^CDX f n-fb-^l ( Syn 
th. Metals, 91®. 209K. 1997^) m&RTbtl&. 

[00 67] ±M&cv{t-&mimt=.. mjfmm4comm 
tLx. jKi/f^k^wfy— /k ^uf-^hyyx 

-/l/7Sy mmW-7 - 53953WN!) . fh77i~ 
;V < y i? it y £ 5 *° U T U - U y x— tVI^^* 
y (Polym. Adv. Tech., 7®. 1996^) f«Oit* 

[0068] IEfLtm^M4 

jEflJMKSWPfcO 1 «afeli2«2Lhfc, ^Sti "9IETL 

^i»*?aL, mMLxwmmmzmmL. xt° 

y 3 - h if <o*ffifc i 9R§flS2 Mzim u shk l 

xsE7immm4 *mm-& . ^-f yy-mmt lxu. 

apff £>2x&« A>f y^HSffliS»n*#^^m^» 
JS^ffiT^-tt&OT". d^:l^*M£L<. MS. jETL 
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[0069] IFJIAIiiJf 4 £JKffijK*S:T#Ji£-$-**£- 

Ail. K£^ft£®S3r*^yr-C10- 4 p a *S££ 
*T«L^f*. ^y*'£MftbT. jEJU&iStm** 

[0070] jE7immm4cr)mm±, as. 5— 3oo nra . 

jffiKH 10~100nmT&S. <1 ^ i 3 

[0071] jEiimmm4c7)±.^mytm5m^^ti 

ffi2*^?±ASilTiE?LmilUi4^^Strr-S»iE?Li:. 
[0072] tcfflV^^-SMtt^llt LT 

[0073] o K^kPr^mfirttmb LT(i. 8- 
b h'ndf^y U yt07';PS- I 7Aig#:^i:C0#«m 
(#P3BS59-194393^H5) . 10-b Kn=Sf yK^/di) 
^yyycr)#JR|gfr (WHPF6-322362#4if8) . fXX 
f'J;K>-tyi^ft («PPFl-245087#&fB, IBJ2-22 

30 2484-f-^fg) . fxxf-y/t-ry-^-yp** 

2-247278^fg) . (2-b Kn^f ^7 x-;W^^/f7 
V-A^iUI* (#^¥8-315983-t^fg) . yn-^ 

a*>. »l±^^i>^#^T5y^t^€^M# 

[0074] i^A>cO^JlWP«i:. aS«*S^*& 

[007 5] f^OB 5 CDjKffii. aS3— 200 nm. %f£ 
40 t<ti5— 100 rmX~fo&. 

[0076] 3mmi>jEiLmmmkmM<7)ijmx'Bi&t 

[0077] 3g^3BB»£|*J±£-££ fc fc t, 

fe*SEi&lfl*rc, Mtlf. 8-b h'o^y^y yyor 
^S-^Aig^Sr^xbW^^LT. yvyy^i^- 

1f— ffl^-feS&H— TfSii: (J- Appl. Phys., 65 
3610W, 1989^) ^ffif-htlX^Z. icOF-by 
y "¥&i±. WtM 5 fc t, Bffl-T & Z k tfX'% . ; 

coF-rmmmk lt«. y vj ywwzh%m<?ywt 
50 feafcwiffltr* £ . a-&mt*5-z. z>mt£Mk lx 
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s. m&Myt&mt lxi±. ;p/ux s 
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[0078] ±tso F-yffl®3fcft*i2W-fc: h , *xh 

WKfcJEtT, U—*F-ffi9i, 8®, 694H, 803H, 958 
H (198030 ; R9®, 85H (198130 , iC^I^SttT 

SfiSJWi, 10 3 — vmM%tfi&t U*. 
[0080] ±Jfi«a3t!S**»3t)i«st?X hWRfc: H 

[0081] wffitwJMts^ii trass 

S 5 £ JgjjW £ . £ £ T-v y ? 'HStfli L"C(i, >K U 
ff^-#fl-»T'50fi*%iilT* i »t U\ 

[0082] nmM^f&eMtjmt 
^^vv^mmztmxxmm^, )w#b ft** 

SteLfc fc«o*|ai— w;^y#fc AftTKS&S-tirT t> =fc 



[0083] ±I2# K— ^> b&3&£M 5 F— T§ 

jb^rv^. mtif, AEiimmm4tc^m&mz^v~ 

[0084] J£?LPlit« 6 ii^Jf 5 0±(; , SBfcJI 5 

6 {4 , iBL?w3IM 4 *» LT < h jRLtfttK 8 tjij 
S§-$-&<7)£lfiit$-Sfft»li:, l«ffi8^6v±AS*L^«^ 

i < ^3ts 5 r&itiiwr & £ k t 
m&*)mmztiz> » ^B\m±.mt>*mm-&ttmz-$.tb 
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^ £ b &&B b S ft & . jEfLRihW 6 {4JETL fc «^ £ SI 
:£B5l*lt;:|3!t££>T, !63iaW*H4±3-ti-&affiB*W 
U -?-0^i6(;iE7LffiihJ16«7)>f ■XVittfT-yi'-xriV 
II l*15^tyft^f>-y^J:H0. leV£[ 

[0085] *?|B^-c(iiEfLffi±a 6 cO^Wi: LT . W 

ie-«^ ( i ) x-m^tLhi^m^m^tK zti^co 

10 c\ lETLffiihMJi:, MIE-^ ( I ) -CSi;3*i4<ffc6« 
WOlSltS^IJ:* 5 !*^^ MIB-^ ( I ) 

f»«oBiHB-«5<: ( i ) x'm^ix^t-^mco^m.ti-5 o 
fi*%iii±T"fe s i fc a t < , so mm%a±x-h 
&zbtf£ oml<, mumz-wrg; ( i ) 
h itsm?} mm $ tvx v ^ t> » * l v \ 

[0086] jETLKftitJB 6 ^flRBRi > il?S, 0.3~100n 
m. # i t < (40 . 5-~50nm-C& h . 
20 [0087] iETLPIihS 6 t> JE?LWriMJB 4 R«OSffi 

*L^ 0 

[0 088] Piffi8«i. jEILHjh«6*^-LTfft3e«5 
4 WWi4, IrlSl^fli 2 t«fflS*i&tf3R*ffl^S ; i: ^ - 

^/uy^A. r;us~^A, tts¥£>g£%&l(£ 
30 ^-y^A-jg^, ?^yW-^yy>>A^ T 

;tx s - a - u ^^^m^\M±mmwi^±mm^ 

[0089] vmscommwm. ^«2t mmxh 

h, 

[0090] i&immm&mfrh&&mm$:imt& a 
mx\ zco±iz^^z^ i±mmmi)m<*mzttLx% 

40 [009 1 ] mTco?&ymmz$t>i,zm±.zitz>z\b$: 

mibLX. H2fcj5H1ta<, IE?LfflitJl6 tP4S8C0 

x2tvt:9=F £sw «t < JEfLPi±Ji 6 ^mzmmth 
c\bti^x% h-itsm*. <om$tzti& o 
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[0093] zcoxo^m^mtz-tmAt & 

* (#MBg59-194393-f-&$g) . 

5-b HP^fy75 #X&JRif ft. \yX^t/-M 

^/iJ;Ky-fei> (^fflffffl 5,645,948^-) , ^f/^f 
yfll^ft (#M 3 F6 -207169-t^fg) . 7xfyb 
uV>mmik (#PB¥5-331459^|g) , 2-t-7'^;l^ 
-9,10-N,N'-^>7 > yT>'b^= 3 ry > : JA nlbk 

[0094] «^«?j^«60MI¥{i. SMJ, 5~200nm. 
#4 t< (410— 100 imT*4. 
[00 9 5] ft>i« 7 (4 . IEfL«lii*4 fc mWXZ L 

[00 96] jEJL8EA<^Ws*S fcfcfaJiS'tf, 

"C, El 3 tc^^D < . JET LfftMJg 4tmm2t DRUcR 
SA'77rl3Sr ff A"$" 4 .1 h & i?ixT V ^> 4 . s' 
■y7rl3 £ff A"f 4 SBBKOSt^oraWffift 1 

6#i. lBUSt LTi4 300°CL4±. tfJXWfifflBlb LT 
(4 laTCELb&W * U \, § A> , >f jj- y-fb-Kr- > ^-v 
< »K 2 *» 6 ^ITLttA^J^ i fc . IE? L#«J 
S#'A#^fc^W6*i4o 

[0 0 9 7] icOBW«f;*{:, itl^T'^fflT'y ni- 
7> - ^ct)7 ? a i^T-yit^ ( #MK63 -295695-^ 
^B) . ^UT-'Jy (Appl. Phys. Lett., 64®. 124 
5^,1994^) . sKUf-^xy (Optical Materials, 9 
®. 125JT 1998^) *<3-#(|ft;-&«rt\ X/W? • ij 
-#>J$ (Synth. Met., 91®. 73H. 1997^) A 
ty'7AMfi /l^-^Aig-ft*. tU^f^lMiSft 
^#JB^4t.^ (J. Phys. D, 29®. 2750H. 1996^) 

[0098] »ffiA>y 7 rS 3 t . IHLi&S£Ji4 fc R« 

[0 0 9 9] m:0«ttTffMStL4^ffi^'-/7T)i 
3^$UP(4. ilfS, 3~100nm. £?£L<14 5~50nnrC* 

4« 

[oioo]§tc, mms tmtm 5 ttzim^nm 



(20) #12003-31371 
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Jl7£:0^ffifcLiF . MgF 2 . Li 2 O^ffijflfeSH (R 
ff0.1~5nm) Sr#A-T4ii:t. 3lt?<^!W*ft±S-fr 
4*SJ5r^rffiT'3!)4 (A PP 1. Phys. Lett., 70®, 152 
M, 1997^ ; #ra¥10-74586^|g ; IEEETrans. Elec 
tron. DeVices, 44®, 1245H, 1997^) „ 

[0101] fctj, 01 h«4itto«it. , mm 

±t»S8, JETLP1±J16. «*«5, IE?|Jfti&f4, 

tc, H2feJ:r^3t3SL3tlWB#«ttfEfcJ±iB<0fll9ft 
tSHMM-^ifctTsm-C**. HI, El 2H XV 
03 t^Lfc#JiJ3W-t t , B»ffi*/l(il»Si:fBt«i: 

[0102] *^(4. ^TMW»5Uiaf7**, #-^3g 

©"'X-Y7 h U -y ^ x^tclESSix^ffijStOV »W 

[0103] *IMH^)#MKIW63iaf^fc:J:*ur, iETL 
20 lljrJitWSWN-7 x— ;^;^SV— ;ktt&Sr*-r4 

^ttt;*3V^T h A& < H3f«$ix^^7tS&*offt^f# 
6*14. ^mizXtHI, Wfc, «Hlt$)-5/;ffi 
5Bt*-?-c^ttfc<sn7t*-?^W6^4 ;t*>(9, 7 
;t^# 5 —ft 4 v ^4-?;L-^-^ 7 — t 7 )^ N°^-;U\<7)itBfflt;*3 v ^ 
T«futttiBtfHrcS 4 . 
[0 104] 

[0105] H»J 1 

[0106] jf^xmu 1 ±t-^ vs/'^a ■ xxmitm 

( I TO) 3BJK(m§l£ 150nmitmL^ic7) ( S7'^x 
•y ^ttM ; tft-AiSIfp ; ^-YWMl^ ) Siltt 

« 7 * h u v ^7 7 -f k« t jskx -y ^->y*m^x 2 

nunfg^X h 5-4* -~ y ^ t Tl^ffi 2 SrffM t 

4 4S#fei5t^c7)|llMT»fi . a?&yn-T-|gM§4i-. 

f*. ^fgp^cT)*aS^2xlO- 6 Torr (^2.7xl0 4 Pa) X2J. 
Tfc*4 4 X°W$mm V 7 >y 7° *«ifciffl£lbK 

[0107] i^^-C. JJSairt'ciBtsn^U^'-r 
b fc Aix^OT t=*-TJB7 7nyT-> ( ^ B H H ® 
(4/3S) * M£LT. K^1.7xlO- 6 Torr (*^-3XlO 
50 -*P&) . MMm&O.Unmy^TMM^n^K ffifflOnm 



( 
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<7MiW ^'/7ri3J m$L L tz . 
[0 108] 
[ft27] 




/l^ystftCJiufc, J2TR3k*\ 4,4'-fx [n- (l-t? 
f-zt-) -N-7x-;k7Sy] h'71- ;k£;^y^£0jfffl 
<7)9>9)\Mt—9—X*MkLXW£'£in~>1z. iOB# 
O/t^ytfCDi&gti. 245~260°C<7)lilSf$ML^. 
B#<7)m^JKl.3X10- 6 Torr (^1.7X10" 4 Pa) , |g*3SJg 
{±0 . 24nm/^*CJKJP60nm£7)jETLWiiIJl 4 L?t . 

[0110] 

[ft2 8] 




coin] gins, $&m5<nMmh lt, tib^ 

-fflBtiSO l'J7i 5 >-p ( EM-1 ) t 

nu >mmfa < dye-i ) t £ ±i EETUStiM* 

4 <0± fc fc L T 100 : 1 coWfeTimm ifttc^fz* 
Z. <7)II#<5D/l.-*y ^'^SJKii^iX-f tl275~295°C „ 193—198 
"CCDmMXi^mtfz. MM^fCOM^mil. lXl()- 6 Torr 

(^1.5X10"* Pa) , EM-lCO^aEii0.20nm/#T'\ 
MJ¥30nm^^5^1 5 *JBS L fc . SfflfHW^SlT* 

h^^sim (Ac-D fcfflwrftsetfc. (em-d (» 

[0112] 



[fc2 9] 




[0113] 
[ft3 0] 
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^ (DYE-1) 

[ 0 1 1 4 ] § fcfc, lEfLfflitJf 6 h LTM^t^* 
( H-6 ) ZMWMmO. 12nm/fPX'10nm<7MI¥XmM L?Z . 
^*B#O»^(i:14Xl0- 6 Torr (^1.5X10" 4 Pa) 

io fl:-6*(H-6)<o-f ^yit^f-y^Mis. %&ixfo -> 

fz, 

[0115] &wc, lEflffiitJf 6<7XBr. *?«fiMJl 

JfH/'JylS, A1(C 9 H6ND) 3 Sr[5]«t;LT«*L 
tz. Z&mcDT)l/$ — i'7J±cr)8-\zV:u^i/3cJVyM 
foavVV ,-Kiag(i295— 305°COiEHT'$lJ13P L , ^*B#<7) 
*Sffi{i:8.0XlO- 7 Torr (*&1. lXKHPa) s 
0.24nm/g>-C'IKffi±35nmi; Lfc. 
[0116] 
20 U13 1 ] 




[0117] ±IScOIE?Lfft3SJi4 , #£(5* 5 , lEiUIit 

30 SBfcftfirLfc. 

[01 18] ZZX\ nFFWmmi $.X'<7WMZ'<T'otz 

^F--7X7&, ^ffi2<73lTOXh^-<ri:mtt3<^ 
Sid fcJfflcflffS -frf , S'J<0Jt£IS*£EBrt t:fgM 
l/CSrflWiOJBWWi: R«fc:LTiiaii*j«OJtffiB6W2.2 

X10- s Torr (^3.0X10" 4 Pa ) jaTfc* S *T*Bct t 

[0 119] iSSfcLT, ife-f, 

40 (LiF) ^tijyf^-h^ffl^t, «»ilJS0.0 

4nm/#\ *SJS4.lxlO" 6 Torr ( 1^5. 5X10" 4 Pa) T\ 
0.5h«<oBWT« ; F«BIMl7»±fc:jSIHLfc. »cfc, T 
>V 5 -<"7 A £ 'J 7t>^- h i o Mfc LT , 
ig#M*0.41nm/#\ *^K9.0xlO-6Torr (S&1.2X10 
" 3 Pa) -CJKJPlOOnmtfOT/l^S -^A/ISrJFMLTPtffiS 

[0120] VLkCOmzLX. 2mmX2mm C9"+M XcO% 



4 1 

is iooc<wto{i. mm/mdn±nm-mm.®mm& 

COMZZ. mi±(4 100cd/m2-r-OffiSr#«5K-r o £5£tt 
idttSEtt&D. 25A/cm 2 fDCIffiifr t>t i; # . ^M%%& k 60 

/wmm m.9&i?xkz r «x£j , o.9oj^±o.98* 

[0121] SR-^Ofg^^? WW9lE;*3fcKJ4 473nra 
TfoKi, (dye-1) 36»6<0fc<0i:iai£S*ufe. 

[0122]JHS«1 

II7JMUI^, Al(C9HeN0)3^>f ^-WkJKxV' 

[0123] m^COmt^f hfrcr>&jte&\± 514nm 
VITA'S— >>^c08-h h'adfv-Jfy U >-|g#c^A>oS 
[0 124] ifc«W2 

: 5.51eV) fcffl^fcflfiliSSttW 1 R«fc3B?Sff 
[0125] §R-?<DfBEX^.? WKOffi^ifcKJi: 473nra 

•caw tt^fffiM#^w^\ «ue#fbw* & 

[0 126] 

[I 




20 



30 
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* [0 127] JtRPB 
JJZTLPHitJf i: 1 X aT^m^iz 5k-T4 , 4 ' -N , N ' - Vti )V 
AY'J/l'f7x-^ (A ^y^fVi^^riV ■ 5.93eV) 

f«i3tntt&i i 

[0128] StTOfBtX^? WUDft<afcftii: 524nm 

10 [0129] 
[4"fc3 3] 




-oo- 




[0 130] HtfcM2 

ZETLiaihBt tT^iJ^L^ (H-25) Sffl^fcftHSai 
1 

[0131] ifWMX^? N/L-«S±ifiiS 471nm 
TaWi:-n»#fe^* i #^ix, MMS&fcfc il«Sr<IHHi 

[0132] 
[HI] 



\ 




[cd/nfl 

@a.25A/crn 2 


Dm/W] 
@100cd/m 2 


[cd/A] 


[V] 
@100cd/m 2 






saw 


4500 


1.3 


2.0 


5.0 






MR 


4900 


1.2 


2.1 


5.4 








4900 


1.5 


2.6 


5.5 






KM: 


£900 


0.8 


1.4 


5.1 


a*? 






3300 


0.3 


1.5 


6.0 





[0 133] 
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[0HOffi#&fftHJ§] 
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[03] *^^*«l*-#^^OSIJfi^^^S'J^ 

[*r*7«t£BJ§] 
1 »R 

mm 
m^mmm 



10 



2 
3 
4 
5 
6 
7 
8 



[01 ] 



[02] 




y///////////> 





y///////fr/A 



8 : mm 



.7 
.6 
5 
4 

, 2 




IE?LP&Jt@ 
: MS 

1 :WSL 



[03] 





8 : IE® 
7 : S^*&£S 
6 : IE?LP1±S 
5 : fkftM 
4 : jE?1*&&JS 
3 : I«^y7 7| 
2 : R§1£ 

1 



<72)*Mlf# fiS ft? 

WSilim«^»*ETO*ffl0TlOOO#tfi 
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SOLUTION: This organic electroluminescent element has a 
luminescent layer clamped between an anode and a cathode, on a 
substrate, and a hole blocking layer on the cathode side interface of 
the luminescent layer. The hole blocking layer contains a compound 
expressed by a general formula (I). In the formula (I), a carbozolyl 
group and a phenylene group may have an arbitrary substituent, and 
Z shows a divalent linkage group. 
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